Periventricular haemorrhage (PVH) is a common cause of death in infants of very low birthweights. Clinical diagnosis is often difficult, and most studies concerning pathogenesis of PVH have been of cases diagnosed at necropsy. The introduction of computerised tomography (CT) scans has allowed in vivo diagnosis of PVH to be made, and has shown a much higher incidence than had been expected.1 2 Two-dimensional ultrasound scanning has also been used successfully to visualise PVH in vivo.3 4 Portability of the equipment and lack of ionising radiation, make this method ideal for studying newborn infants in an intensive care unit.
Previous studies of factors associated with PVH in low birthweight infants have used clinical diagnosis or examination at necropsy to define a 'haemorrhage group' which was then compared with a remaining 'non-haemorrhage' group.'617 As the nonhaemorrhage group will inevitably contain some infants with non-fatal haemorrhages, such a comparison may fail to demonstrate differences. In the present study diagnosis of PVH was made using an ultrasound sector scanner. Infants with PVH were then compared with infants in whom no bleeding was detected.
Methods
Thirty-nine preterm infants weighing <1500 g at birth, and consecutively admitted to the neonatal unit at this hospital, were studied. Data scan; Fig. 2 shows the 4 grades of PVH as seen in coronal plane. Fig. 3 shows a parasagittal view of an intraventricular haemorrhage with a CT scan view taken on the same day. Table 1 shows the distribution of grades, and rate of survival after PVH. Table 2 shows the birthweight, gestation, distribution of haemorrhage, and occurrence of ventricular dilatation after the PVH.
In all infants sustaining an intraventricular haemorrhage, and surviving the immediate incident, ventricular dilatation took place. Enlargement of the lateral ventricle was mainly in a vertical direction and towards the occiput (Fig. 4) The H group had a higher incidence of respiratory distress (P = 0 0008) with a correspondingly higher incidence of respiratory support (CPAP or mechanical ventilation) on the first day of life (P = 0-0025) and during the first week (P = 0 00045), Table 4 . There was however, no significant difference in the hours of more than 10 points however, was associated with PVH if it occurred after the first day of life (P = 0-001).
Blood gas data for both groups on each of the first 7 days of life are summarised in Table 3 . Medians and range for each variable are given, and the significance of differences tested non-parametrically using the Mann-Whitney U test.
Lower values for So2 in the H babies were seen, but the differences were not statistically significant. Infants in the H group had a significantly lower pH on the first 6 days of life. This was associated with a significantly lower base excess during the first 72 hours, and a significantly higher Pco2 during the first week.
Discussion
Recent in vivo diagnosis of PVH in very low birthweight infants using CT scans, showed a high incidence among surviving infants.2 If PVH in these infants has the same aetiology as in those who die, analysis of perinatal factors and events must be based on in vivo diagnosis rather than diagnosis at necropsy. Attempts at timing PVH have shown the highest incidence to be between 24 and 48 hours, indicating that early events are likely to be the most important.5 6 The use of a portable ultrasound scanner for diagnosis allowed examinations to be rapidly performed in the intensive care unit with little disturbance to the patient. Although a small pilot study has shown good comparability between ultrasound and CT scans, further comparisons within the study group were made in 7 infants on whom both forms of scan were performed on the same day. In all cases the grading was the same, although the differences in scan planes made the precise appearances differ. The resolution of the ultrasound scanner appeared rather better, as in the CT scan of a 1-week-old, 1200-g infant (Fig. 5a) .
A coronal scan by ultrasound, made at the same time (Fig. 5b) , shows the same degree of ventricular dilatation but shows too the germinal layer haemorrhage which a few days earlier had caused a small IVH, not seen in the CT scan.
The incidence (51 %) of PVH in this study is similar to that in the study of Papile et al.2 (44%) in a similar group of infants. The distribution of the PVHs seen was also similar (Table 1) . Mortality in grades 3 and 4 was much higher than in grades 1 and 2 and this was due mainly to the higher incidence of death at the time of the PVH or to the development of hydrocephalus later.
It is of interest to note that all infants with ventricular bleeding developed ventricular enlargement if they survived the initial incident, although this was not often clinically evident as hydrocephalus. In the survivors this enlargement reached a maximum at about 1 week after the event, and subsided slowly during the next 2 months, although 2 infants still had evidence of dilatation on discharge. The presence and degree of ventricular dilatation appears to be related to the presence and amount of blood released into the ventricular system, although dilatation was seen in 1 infant in whom only a germinal layer bleed was noted. Alternatively, it could be, at least in part, related to a degree of cerebral atrophy after hypoxia.
In the one long-term survivor of a grade 4 bleed, a large loculated cerebral cyst persisted at the site of the initial frontal lobe haematoma, and neurological examination at 3 months was abnormal. All other 
